Proper brain ventricle formation during embryonic brain development is required for normal brain function. Brain ventricles are the highly conserved cavities within the brain that are filled with cerebrospinal fluid. In zebrafish, after neural tube formation, the neuroepithelium undergoes a series of constrictions and folds while it fills with fluid resulting in brain ventricle formation. In order to understand the process of ventricle formation, and the neuroepithelial shape changes that occur at the same time, we needed a way to visualize the ventricle space in comparison to the brain tissue. However, the nature of transparent zebrafish embryos makes it difficult to differentiate the tissue from the ventricle space. Therefore, we developed a brain ventricle injection technique where the ventricle space is filled with a fluorescent dye and imaged by brightfield and fluorescent microscopy. The brightfield and the fluorescent images are then processed and superimposed in Photoshop. This technique allows for visualization of the ventricle space with the fluorescent dye, in comparison to the shape of the neuroepithelium in the brightfield image. Brain ventricle injection in zebrafish can be employed from 18 hours post fertilization through early larval stages. We have used this technique extensively in our studies of brain ventricle formation and morphogenesis as well as in characterizing brain morphogenesis mutants (1-3).
Representative Results/Outcome
Proper ventricle injection images are shown in Figure 1 panels A-D, while an example of incorrect injection images are shown in E-H. Proper injections have sharp edges and non-diffuse dye. Incorrect injection, which occurs when the needle is inserted too far into the ventricle and hits the brain tissue below, can result in dye that is visible outside of the ventricle space and in the yolk. 
Troubleshooting:

Discussion
In this video we demonstrate how to inject fluorescent dye (Texas-Red Dextran) into developing zebrafish brain ventricles. This method is used to visualize the brain ventricle space in contrast to the surrounding neuroepithelium and is extremely useful for determining the shape of the ventricle space as well as the shape of the surrounding brain tissue. It allows us to better understand the process of brain ventricle formation and brain morphogenesis over time in the live embryo. This technique is an excellent tool for studying brain ventricle formation defects and for initial characterization and study of brain morphogenesis mutants.
You are squashing the embryo with the needle.
Your needle is too blunt or the tip is too large.
Start with a new needle and do not break it as far back. Bevel your needle to make it sharp like a syringe needle.
The dye is throughout the embryo and the yolk (see Fig 1E-H) .
Your needle went through the tissue and didn't stay in the ventricle space.
Your needle may not be sharp enough, so you are unable to control the speed of puncture.
The dye is too faint or not in the forebrain.
You did not use a high enough pressure for the injection, or your needle was not far enough anterior to reach the forebrain when you injected the dye.
Increase your injection pressure or place your needle slightly more anterior during the injection. You can put the needle through the midbrain-hindbrain boundary if more detail is required in the forebrain. You can also simply wait a bit for the dye to further diffuse before imaging.
Your fluorescent images are dark around the edges after the color replacement in Photoshop.
You forgot to change the "fuzziness" setting in the color replace window.
Move the "fuzziness" all the way to the right in the color replace window.
The needle will not puncture the hindbrain roofplate.
Your needle is not cut properly.
Make a new needle. If you are doing a lot of injections you may need several needles as they can get dull.
